Guidelines for the checking of output based on microdata research by Brandt, Maurice et al.







0DXULFH %UDQGW 'HVWDWLV /XLVD )UDQFRQL ,67$7 &KULVWRSKHU *XHUNH
'HVWDWLV $QFR +XQGHSRRO &%6 0DXUL]LR /XFDUHOOL ,67$7 -DQ 0RO
&%6 )HOL[ 5LWFKLH 216 *LRYDQQL 6HUL ,67$7 5LFKDUG :HOSWRQ
216

6XPPDU\ ,Q WKLV GRFXPHQW SUDFWLFDO JXLGHOLQHV IRU RXWSXW FKHFNLQJ DUH
JLYHQ 2XWSXW FKHFNLQJ LV WKH SURFHVV RI FKHFNLQJ WKH GLVFORVXUH ULVN RI

























































0RVW 1DWLRQDO 6WDWLVWLFDO ,QVWLWXWHV 16,V UHDOLVH WKDW WKH IXOO SRWHQWLDO RI WKHLU
PLFURGDWD FDQQHYHU EH H[WUDFWHGE\ MXVW WKHLU RZQ VWDII DQG LQ WKHLU RZQRIILFLDO
SXEOLFDWLRQV 7KH VKLIW IURP VXUYH\EDVHG WR UHJLVWHUEDVHG VWDWLVWLFV KDV OHG WR D
UDSLG LQFUHDVH LQ WKH DPRXQW RI DYDLODEOH PLFURGDWD $W WKH VDPH WLPH ,7
GHYHORSPHQWVKDYHPDGHLWSRVVLEOHWRDQDO\VHWKHVHYHU\ODUJHGDWDVHWVEXWDORWRI
16,VVLPSO\GRQRWKDYHWKHUHVRXUFHVDYDLODEOHWRPDNHIXOOXVHRIWKHVHDYDLODEOH
GDWDVHWV /XFNLO\ D YHU\ ODUJH QXPEHU RI TXDOLILHG UHVHDUFKHUV LQ WKH ZRUOG RI
DFDGHPLD DQG SROLF\PDNLQJ DUH ZLOOLQJ WR VKDUH LQ WKLV ZRUN 16,V WKHUHIRUH
SURYLGHUHVHDUFKHUVDFFHVVWRWKHLUPLFURGDWDILOHVIRULQVWDQFHLQD5HVHDUFK'DWD
&HQWHU 5'& 16,V PXVW WKHQ ILQG WKH ULJKW EDODQFH EHWZHHQ HQDEOLQJ WKHVH
UHVHDUFKHUVWRGRWKHLUZRUNZKLOHDOZD\VHQVXULQJWKHFRQILGHQWLDOLW\RIWKHGDWD
2QH FRPPRQPHWKRG RI SURWHFWLQJ WKH FRQILGHQWLDOLW\ RI WKH GDWD LV WR FKHFN DOO
UHVXOWVWKDWUHVHDUFKHUVZDQWWRWDNHRXWRIWKHFRQWUROOHGHQYLURQPHQWRIWKH5'&
7KURXJKRXWWKLVGRFXPHQWWKLVSURFHVVZLOOEHUHIHUUHGWRDVRXWSXWFKHFNLQJ
7KLV GRFXPHQW SURYLGHV WKH UHDGHU ZLWK JXLGHOLQHV IRU DQG EHVW SUDFWLFHV RI WKLV
RXWSXWFKHFNLQJSURFHVV7KHDLPRIWKHGRFXPHQWLVWKUHHIROG
 WRDOORZH[SHULHQFHG16,VWROHDUQIURPHDFKRWKHUE\VKDULQJEHVWSUDFWLFH






FRPPRQ PHWKRG IRU FKHFNLQJ RXWSXW $V FURVVERUGHU GDWD DFFHVV ZLOO EH PRVW
HIILFLHQWLI16,;FDQFKHFNRXWSXWWKDWZDVJHQHUDWHGZLWKGDWDVHWVIURPFRXQWU\<














$Q 5'& LV D VDIH HQYLURQPHQW ZHUH DFFUHGLWHG UHVHDUFKHUV FDQ DFFHVV WKH PRVW
GHWDLOHGPLFURGDWD WRXQGHUWDNHDQ\UHVHDUFKWKDWWKH\GHVLUHDVORQJDV LWVHUYHV
WKH SXEOLF JRRG 7KLV PDNHV RXWSXW FKHFNLQJ LQ DQ 5'& WRWDOO\ GLIIHUHQW IURP
GLVFORVXUHFRQWURORIRIILFLDO16,SXEOLFDWLRQV7KHRIILFLDOSXEOLFDWLRQVDUHRIDZHOO
GHILQHG IRUP XVXDOO\ D WDEOH DQG WKH LQWUXGHU VFHQDULRV DUH OLPLWHG LQ QXPEHU
:KHUHDV WKHRXWSXWRI DQ5'&FDQEHDQ\WKLQJ5HVHDUFKHUV WZLVW WUDQVIRUPDQG
OLQNWKHRULJLQDOGDWDLQGLIIHUHQWDQGFRPSOH[QHZZD\V7KLVPDNHVLWYHU\GLIILFXOW






OLPLWHG QXPEHU RI FDWHJRULHV IRU LQVWDQFH WDEOHV UHJUHVVLRQ HWF (DFK FODVV RI
RXWSXW LV WKHQ ODEHOOHG µVDIH¶ RU µXQVDIH¶7KLV FODVVLILFDWLRQ LV GRQH VROHO\ RQ WKH
IXQFWLRQDOIRUPRIWKHRXWSXWQRWRQWKHGDWDLWVHOI
• µVDIH¶RXWSXWVDUH WKRVHZKLFK WKH UHVHDUFKHU VKRXOGH[SHFW WRKDYHFOHDUHG
ZLWKQRRUPLQLPDOIXUWKHUFKDQJHVIRUH[DPSOHVWKHFRHIILFLHQWVHVWLPDWHG





RXWSXW PDNHV LW QRQGLVFORVLYH )RU H[DPSOH D WDEOH ZLOO QRW EH UHOHDVHG
XQOHVVLWFDQEHGHPRQVWUDWHGWKDWWKHUHDUHHQRXJKREVHUYDWLRQVRUWKHGDWD
KDVEHHQWUDQVIRUPHGHQRXJKVRWKDWWKHSXEOLFDWLRQRIWKDWWDEOHZRXOGQRW















2XWSXW FKHFNLQJ LV DOZD\V FRQWH[W VSHFLILF ,W LV QRWSRVVLEOH WR VD\ H[ DQWH WKDW
VRPHWKLQJZLOORUZLOOQRWEHUHOHDVHG7KHSXUSRVHRIWKHVDIHXQVDIHFODVVLILFDWLRQ












&RQVLGHU IRU LQVWDQFHDUXOH WKDWVHWVDPLQLPXPIRU WKHQXPEHURIXQLWV LQHDFK
FHOORID WDEOHWKUHVKROGUXOH ,I WKHPLQLPXPFHOOFRXQWLVVHW WRRKLJK WKLVZLOO
OHDGWRLQHIILFLHQF\HUURUVWKHRXWSXWZLOOEHVDIHEXWZLOOFRQWDLQOHVVLQIRUPDWLRQ
WKDQFRXOGEHREWDLQHG IURP WKHGDWDILOH7KH UHVHDUFKHUPLJKWKDYHKDG WRJURXS






7R GHDO ZLWK WKLV SUREOHP D WZRPRGHO DSSURDFK KDV EHHQ GHYHORSHG 7KH ILUVW
PRGHO LV FDOOHG WKH SULQFLSOHVEDVHG PRGHO 7KLV PRGHO PLQLPLVHV ERWK
FRQILGHQWLDOLW\DQGLQHIILFLHQF\HUURUV7KHRWKHULVFDOOHGWKHUXOHRIWKXPEPRGHO
)RU WKLV PRGHO WKH IRFXV LV RQ SUHYHQWLQJ FRQILGHQWLDOLW\ HUURUV DQG LQHIILFLHQF\







IRU FKHFNLQJRXWSXW DUHQRW DSSURSULDWH7KH UHDVRQ LV WKDW VLPSOH UXOHV FDQQHYHU
WDNH LQWR DFFRXQW WKH IXOO FRPSOH[LW\ RI UHVHDUFK RXWSXW 7R JLYH PD[LPXP
IOH[LELOLW\WRWKHUHVHDUFKHUQRRXWSXWLVUXOHGLQRURXWLQDGYDQFH$OORXWSXWQHHGV
WREHFRQVLGHUHGLQ LWVHQWLUHFRQWH[WEHIRUHGHFLGLQJRQ LWV VDIHW\)RU LQVWDQFHD
WDEOHWKDWFRQWDLQVYHU\VPDOOFHOOFRXQWVPD\EHHYHQVRPHFHOOFRXQWVRILVQ¶W
QHFHVVDULO\XQVDIH,IIRULQVWDQFHWKHRULJLQDOGDWDZDVWUDQVIRUPHGEHIRUHKDQGWKH
LQIRUPDWLRQWKDW WKHµULVN\¶FHOOVGLVFORVHPLJKWQRWEH WUDFHDEOHWRWKH LQGLYLGXDO




7KH SULQFLSOHVEDVHGPRGHO KDV WKH REYLRXV DGYDQWDJH WKDW LW OHDYHV DPD[LPXP
DPRXQW RI IOH[LELOLW\ WR WKH UHVHDUFKHU 'DWD ILOHV ZLOO WKHUHIRUH EH XVHG WR WKHLU
IXOOHVWH[WHQW+RZHYHUWKHPRGHODOVRKDVVRPHSRVVLEOHGUDZEDFNV
• 7KHPRGHOUHOLHVRQVHULRXVWUDLQLQJRI16,VWDIIDQGUHVHDUFKHUV5HVHDUFKHUV
KDYH WR EH ZLOOLQJ WR LQYHVW WKHLU WLPH DQG HIIRUW RQ D WRSLF ZKLFK LV QRW
QDWXUDOO\ZLWKLQWKHLUILHOGRILQWHUHVW
• 7KHPRGHOVSUHDGVWKHUHVSRQVLELOLW\IRUFOHDULQJDQRXWSXW,QDUXOHVEDVHG
PRGHO WKH UHVSRQVLELOLW\ OLHV ZLWK WKH SHRSOH WKDW GHVLJQ WKH UXOHV ,Q WKLV
SULQFLSOHVEDVHGPRGHOWKHUHVSRQVLELOLW\ OLHVZLWKHDFKLQGLYLGXDOFKHFNHU















,Q WKLV PRGHO WKH PDLQ IRFXV LV RQ SUHYHQWLQJ FRQILGHQWLDOLW\ HUURUV DQG VRPH
LQHIILFLHQF\ HUURUV DUH WDNHQ IRU JUDQWHG7KLVPRGHO W\SLFDOO\ OHDGV WR YHU\ VWULFW
UXOHV7KH FKDQFH WKDW DQRXWSXW WKDW SDVVHV WKHVH UXOHV LV QRQGLVFORVLYH LV YHU\
KLJK7KHDGYDQWDJHLV WKDW WKHUXOHVFDQEHDSSOLHGPRUHRU OHVVDXWRPDWLFDOO\E\
ERWK UHVHDUFKHUV DQG VWDII PHPEHUV ZLWK RQO\ OLPLWHG NQRZOHGJH RI GLVFORVXUH
FRQWURO
,WLVLPSRUWDQWWRVWUHVVWKHIDFWWKDWDOWKRXJKWKHUXOHVRIWKXPEDUHYHU\VWULFWWKLV
LV QRW D   JXDUDQWHH WKDW DOO RXWSXW WKDW SDVVHV WKHVH UXOHV LV LQGHHG QRQ
GLVFORVLYH7KHUHLVDYHU\VPDOOFKDQFHWKDWDGLVFORVLYHRXWSXWVOLSVWKURXJK7KLV
LV EHFDXVH WKH UXOHV DUH ULJLG DQG GR QRW WDNH WKH IXOO FRQWH[W RI WKH RXWSXW LQWR
FRQVLGHUDWLRQ
7KHUXOHRIWKXPEPRGHOLVXVHIXOIRUDQXPEHURIVLWXDWLRQV
• 1DwYH UHVHDUFKHUV ZKRVH RXWSXW LV XVXDOO\ IDU IURP WKH FXWWLQJ HGJH RI
GLVFORVXUHFRQWURO IRU LQVWDQFHSROLF\PDNHUVZKR MXVWZDQW WDEXODURXWSXW
ZLWKOLPLWHGGHWDLO
• ,QH[SHULHQFHG16,V VWDUWLQJ XS DQ5'& ,Q WKLV FDVH ERWK XVHUV DQG5'&
VWDIIFRXOGKDYHWRROLWWOHH[SHULHQFHWREHDEOHWRZRUNZLWKWKHSULQFLSOHV
EDVHGPRGHO7KH UXOHRIWKXPEPRGHO SURYLGHV WKHPZLWK D VWDUWLQJ SRLQW





FRQWUROOHG W\SHV RI GDWD DFFHVV OLNH UHPRWH H[HFXWLRQ ,Q UHPRWH H[HFXWLRQ
UHVHDUFKHUV ZULWH WKHLU VFULSWV ZLWKRXW KDYLQJ DFFHVV WR WKH UHDO GDWDILOH
VRPHWLPHVGXPP\GDWDVHWVDUHSURYLGHGIRU WKLVSXUSRVH7KH\ WKHQVHQG
WKH ILQLVKHG VFULSW WR WKH 5'& ZKHUH D VWDII PHPEHU RU DQ DXWRPDWHG












$V GHVFULEHG EHIRUH WKH5'& ]RR FDQ EH VRPHZKDW VWUXFWXUHG E\ FODVVLI\LQJ DOO
RXWSXWLQWRDOLPLWHGQXPEHURIFODVVHV7KHWDEOHEHORZOLVWVWKHGLIIHUHQWFODVVHVRI










































  XQLWV DOO WDEXODU DQG VLPLODU RXWSXW VKRXOG KDYH DW OHDVW  XQLWV
XQZHLJKWHGXQGHUO\LQJDQ\FHOORUGDWDSRLQWSUHVHQWHG$FRPPRQWHUP












WKH WDEOH GLYXOJH LQIRUPDWLRQ WKDW LV YDOLG IRU HDFKPHPEHU RI WKH JURXS
(YHQ WKRXJK QR LQGLYLGXDO XQLW FDQ EH UHFRJQL]HG FRQILGHQWLDOLW\ LV
EUHDFKHGEHFDXVHWKHLQIRUPDWLRQLVYDOLGIRUHDFKPHPEHURIWKHJURXSDQG
WKHJURXSDVVXFKLVUHFRJQL]DEOH



















1HYHUWKHOHVV IRU WKRVHZLVKLQJ WR IROORZ RQO\ WKH UXOHV RI WKXPE UDWKHU WKDQ WKH
SULQFLSOHVEDVHGPRGHOFKHFNLQJIRUGRPLQDQFHVKRXOGEHFRQVLGHUHGEHVWSUDFWLFH
7KHUHPDLQGHURIWKLVFKDSWHUZLOOH[DPLQHHDFKRXWSXWFODVVLILHGDERYHDQGGLVFXVV











FHOOFRQWDLQVPRUHWKDQRI WKH WRWDOQXPEHURIXQLWV LQ WKDWSDUWLFXODU





WDEOH VDIH+RZHYHU DV QRWHG DERYH WKHUH DUH YDULRXV RSWLRQV IRUPDNLQJ D WDEOH
VDIHU,QVXFKFLUFXPVWDQFHVDQXPEHURILVVXHVVKRXOGEHWDNHQLQWRFRQVLGHUDWLRQ
• ZKHWKHU WKHGDWD LV LWVHOIGLVFORVLYHZKHWKHU LWKDVEHHQWUDQVIRUPHGLQWRD
QHZYDULDEOHOHYHORIGHWDLOHWF
• ZKHWKHUXQLWVPDNLQJXSWKHGDWDRUVXEVHWVFRXOGEHLGHQWLILHG
• FORVHQHVV RI WKH GDWD WR HOHPHQWV  WKUHVKROG  JURXS GLVFORVXUH DQG
GRPLQDQFHRIWKHUXOHRIWKXPE














7KHPRVW LPSRUWDQW FULWHULD DUH HVWDEOLVKLQJ WKDW QR UHVSRQGHQW FDQ UHDVRQDEO\ EH
LGHQWLILHGDQGWKDWQRSUHYLRXVO\XQDYDLODEOHFRQILGHQWLDOLQIRUPDWLRQDERXWJURXSV
FDQEHLQIHUUHG
µ5HDVRQDEO\¶ LV QRW H[SOLFLWO\ GHILQHG ± DOO GHILQLWLRQV DUH VXEMHFW WR FULWLFLVP











,Q WKH FDVH RIPDJQLWXGH WDEOHV HOHPHQWV   DQG  RI WKH RYHUDOO UXOH RI WKXPE
DSSO\
• (DFK FHOO RI WKH WDEOH FRQWDLQV DW OHDVW  XQLWV XQZHLJKWHG 5HVHDUFKHUV
VKRXOG LQFOXGH WKH XQZHLJKWHG FHOO FRXQW LQ WKHLU WDEOHV WR HQDEOH WKH
FKHFNLQJRIWKLVUXOH
• 7KHGLVWULEXWLRQRIXQLWVRYHUDOOFHOOVLQDQ\URZRUFROXPQLVVXFKWKDQQR
FHOOFRQWDLQVPRUHWKDQRI WKH WRWDOQXPEHURIXQLWV LQ WKDWSDUWLFXODU







FRXQWV GR QRWPHHW WKH UHTXLUHG WKUHVKROG RI WHQ XQLWV  7KH RQXV LV WKHQ RQ WKH










• FDQ WKH SHUVRQ FKHFNLQJ RXWSXW LGHQWLI\ LQGLYLGXDOV RU FRPSDQLHV IURP WKH
RXWSXWSDUWLFXODUO\LIWKHRXWSXWLQFOXGHVDGRPLQDQWREVHUYDWLRQ"







3HUFHQWLOHV DUH WUHDWHG DV VSHFLDO FDVHV RIPDJQLWXGH WDEOHV (DFK SHUFHQWLOH EDQG
VKRXOGEHWUHDWHGDVDWDEOHFHOOZLWKPHPEHUVKLSRIWKHFHOOGHWHUPLQHGE\SRVLWLRQ
LQ WKH UDQN ,I D XQLW¶V SRVLWLRQ LV NQRZQ WKHQ LQIRUPDWLRQ DERXW WKDW XQLW FDQEH




















UHSUHVHQWV WKH V\QWKHVLV RI Q REVHUYHG YDOXHV LQ D VLQJOH YDOXH 7KH VDPH
FRQVLGHUDWLRQVDVIRUPDJQLWXGHWDEOHVFHOOVDSSO\LQSDUWLFXODUHOHPHQWVDQGRI
WKHRYHUDOOUXOHRIWKXPEDSSO\
• (DFK VLQJOH YDOXH VKRXOG GHULYH IURP WKH V\QWKHVLV RI DW OHDVW  XQLWV
XQZHLJKWHG 5HVHDUFKHUV VKRXOG LQFOXGH LQIRUPDWLRQ LQ WKHLU RXWSXW WR
HQDEOHWKHFKHFNLQJRIWKLVUXOH
• )RUHDFK VLQJOHYDOXH WREH UHOHDVHG WKH ODUJHVW FRQWULEXWRU LQFOXGHG LQ WKH






,Q JHQHUDO D VLPSOH LQGH[ VXPPDUL]HV WKH LQGLYLGXDO YDULDEOH YDOXHV IRU WKH
VWDWLVWLFDOXQLWVLQDJLYHQSRSXODWLRQ

















































RI GDWD WUDQVIRUPDWLRQ LV LWVHOI D UHDVRQDEOH SURWHFWLRQ DJDLQVW WKH GLVFORVXUH RI





























 F 0,10$; ;;5DQJH −= 






2QO\ LQ WKLV ODVW SDUWLFXODU FDVH ZKHUH ; ^` FRKHUHQWO\ ZLWK WKH FDVH RI
IUHTXHQF\WDEOHVWKHDSSOLHGUXOHVKRXOGEH ;L  DQG VLQFH WKH IUHTXHQF\
FRXQWRIµ¶YDOXHVFDQDOVREHGHULYHGDOVR Q;L
([DPSOH ZLWK; GLFKRWRPRXV D PHDQ YDOXH =;  ZLWK D SRSXODWLRQ VL]H RI
Q FRUUHVSRQGVWRWKHIUHTXHQF\WDEOHFHOOV
;  ;  7RWDO
  
,Q WKLVH[DPSOHHYHQLI WKHPHDQRI; LVFDOFXODWHGXSRQXQLWVPRUH WKDQ
DQG WKH FRUUHVSRQGLQJ IUHTXHQF\RI YDOXHV µ¶ LV ! UXOH IRU IUHTXHQF\ FHOO







LQGLFHV WKH IRUPXOD ZKHWKHU LW LV OLQHDU RU QRW DQG LWV DUJXPHQWV VKRXOG EH
FRQVLGHUHG
1HYHUWKHOHVVDOVRSXEOLFLW\RILQYROYHGYDULDEOHVVKRXOGEHFRQVLGHUHG
7KH µ,QGLFHV¶ FDWHJRU\ FRPSULVHV D ZLGH UDQJH RI VWDWLVWLFDO UHVXOWV LQFOXGLQJ


































































$VZLWK OLQHDU UHJUHVVLRQV QRQOLQHDU UHJUHVVLRQ FRHIILFLHQWV DUH VDIH SURYLGHG DW
OHDVWRQHHVWLPDWHGFRHIILFLHQWLVZLWKKHOGHJLQWHUFHSW
 'HWDLOHGLQIRUPDWLRQIRUSULQFLSOHVEDVHGPRGHO
1RQOLQHDU UHJUHVVLRQV GLIIHU IURP OLQHDU UHJUHVVLRQV EHFDXVH RI WKH QDWXUH RI WKH
GHSHQGHQWYDULDEOHVZKLFKDUHGLVFUHWH,IDUHJUHVVLRQLVHVWLPDWHGDQGWKHVDPH
UHJUHVVLRQ LV UHSHDWHGZLWKRQHDGGLWLRQDOREVHUYDWLRQ WKHQE\XVLQJ WKHYDULDEOHV
PHDQV LQ FRQMXQFWLRQ ZLWK WKH UHJUHVVLRQ UHVXOWV LW PD\ EH SRVVLEOH WR LQIHU
LQIRUPDWLRQDERXWWKDWRQHSDUWLFXODUREVHUYDWLRQ
 
+RZHYHU LQ SUDFWLFH WKLV LV XQOLNHO\ &KDQJHV LQ WKH QXPEHU RI REVHUYDWLRQV
LQFOXGHGLQDPRGHODUHWKHUHVXOWRI
• FKDQJLQJWKHVDPSOHH[SOLFLWO\RU













$ UHDVRQDEOH UHTXHVW IRU D SORW RI UHVLGXDOV PD\ EH PDGH E\ D UHVHDUFKHU IRU
H[DPSOH LQRUGHU WRGHPRQVWUDWH WKH UREXVWQHVVRI WKHPRGHO +RZHYHUSORWVRI
UHVLGXDOVVKRXOGEHGLVFRXUDJHG,QVWHDGDUHVHDUFKVKRXOGDQDO\VHSORWVZLWKLQWKH




















&RUUHODWLRQ LV D PHDVXUH RI OLQHDU UHODWLRQVKLSV EHWZHHQ YDULDEOHV 7KH FKHFNHUV
KDYH WR HQVXUH WKDW WKH UHOHDVHG RXWSXWV FRYHU ILUVW HOHPHQW RI WKH UXOHRIWKXPE
















RXWSXW FKHFNLQJ SURFHVV LV RQO\ SRVVLEOH ZKHQ HIIHFWLYH RUJDQLVDWLRQDO DQG
SURFHGXUDOSUDFWLFHVDUH LPSOHPHQWHGLQDGGLWLRQWRWKHVHUXOHV ,Q WKLVFKDSWHUWKH
PRVW LPSRUWDQWRI WKHVHZLOOEHGLVFXVVHG3UDFWLFDOJXLGHOLQHVDUHJLYHQ IRU HDFK
VSOLW LQWRDPLQLPXPUHTXLUHPHQW DQGDEHVWSUDFWLFH7KHGLIIHUHQFHEHWZHHQ WKH
PLQLPXPUHTXLUHPHQWDQGWKHEHVWSUDFWLFHLVRIWHQMXVWDGLIIHUHQWEDODQFHEHWZHHQ











$ OHJDOO\ HQIRUFHDEOH DJUHHPHQW ZLWK WKH UHVHDUFKHU QHHGV WR EH GUDZQ XS $V D
PLQLPXPVWDQGDUGWKLVFRQWUDFWVKRXOGLQFOXGHWKHVWDWHPHQWWKDWGDWDRQLQGLYLGXDO








SROLF\HJ QRW UHSURGXFLQJRIILFLDO VWDWLVWLFVQRWGXSOLFDWLQJRWKHU UHVHDUFKHWF
DQG GHWDLOV RI SHQDOWLHV IRU PLVXVH RI WKH GDWD 7KLV DJUHHPHQW HQVXUHV WKDW LI
HPSOR\HH$RIWKLVRUJDQLVDWLRQEUHDFKHVFRQILGHQWLDOLW\LWFDQKDYHUHSHUFXVVLRQV
QRWRQO\IRUHPSOR\HH$EXWIRUWKHRUJDQLVDWLRQDVDZKROH*LYHQWKHVHULRXVQHVV




ELQGLQJ KLP WR VDIHJXDUG GDWD FRQILGHQWLDOLW\ 7R OLQN WKHVH VWDWHPHQWV WR WKH
LQVWLWXWLRQDO FRQWUDFWV WKH FRQILGHQWLDOLW\ VWDWHPHQW VKRXOG DOVR EH VLJQHG E\ WKH
RUJDQLVDWLRQ7KLVPHDQVE\VRPHRQHZLWKLQVWLWXWLRQDODXWKRULW\DQGWKHDELOLW\WR
GLVFLSOLQHHPSOR\HUVWKDWPLVEHKDYHDQGQRWMXVWDVHQLRUUHVHDUFKHURUSURIHVVRU
2I FRXUVH WKHVHDJUHHPHQWV DQG VWDWHPHQWVKDYH WREH VLJQHGE\ WKH16,DVZHOO
7KH SHUVRQ ZKR VLJQV RQ EHKDOI RI WKH 16, VWURQJO\ GHSHQGV RQ WKH QDWLRQDO
RUJDQLVDWLRQ)RXUGLIIHUHQWVLWXDWLRQVKDYHEHHQLGHQWLILHG














GR QRW GLUHFWO\ DIIHFW RXWSXW FKHFNLQJ DQ DFFXUDWH SUHOLPLQDULO\ HYDOXDWLRQ RI WKH
DFFHVVUHTXHVWFDQPDNHWKHFKHFNHU¶VMREHDVLHUVHHIRULQVWDQFHVHFWLRQ
0LQLPXPVWDQGDUG
$FFHVV LV JUDQWHG WR µUHVHDUFKHUV¶ IRU µUHVHDUFK SXUSRVHV¶ 5'&V PXVW GHDO ZLWK
TXDOLILHG DQG HOLJLEOH XVHUV (OLJLELOLW\ LV GHILQHG GHSHQGLQJ RQ QDWLRQDO(XURSHDQ
OHJLVODWLRQ RU RQ DGPLVVLELOLW\ FULWHULD GHILQHG E\ WKH 16, )RU LQVWDQFH WKH
UHTXHVWLQJLQVWLWXWHRUWKHUHVHDUFKHUKLPKHUVHOIKDYHWREHRQDFHUWLILHGOLVWRUWKH
UHVHDUFKHUPXVWEHORQJWRDQDGPLVVLEOHLQVWLWXWH,WLVDVVXPHGWKDWDERQDILGHXVHU











1DWLRQDO OHJLVODWLRQRUJDQLVDWLRQ LV RI FRXUVH FUXFLDO LQ GHWHUPLQLQJ5'& DFFHVV




R D SUHOLPLQDU\ GHVFULSWLRQ RI WKH H[SHFWHG UHVXOWV RXWSXWVPXVW EH
ZLWKLQWKHVFRSHRIWKHSURMHFWV
R LQIRUPDWLRQ RQ KRZ SURMHFW UHVXOWV ZLOO EH GLVVHPLQDWHG DQG
SDUWLFXODUO\LIWKH\ZLOOEHPDGHSXEOLFO\DYDLODEOH
R PRWLYDWLRQ IRU WKH XVH RI PLFUR GDWD DQ H[SODQDWLRQ RI ZK\ WKH
UHVHDUFK REMHFWLYH FDQ QRW EH UHDOLVHG RWKHU WKDQ E\ DQDO\VLQJ
FRQILGHQWLDOPLFURGDWD
7KHIROORZLQJLVVXHVPD\EHWDNHQLQWRDFFRXQWZKHQGHYHORSLQJDFFHVVSURFHGXUHV
EXW DUH VWULFWO\ GHSHQGHQW RQ QDWLRQDO OHJLVODWLRQRUJDQLVDWLRQ DQG GR QRW UHIOHFW
PLQLPXPVWDQGDUGRUEHVWSUDFWLFHEXWVKRXOGEHFRQVLGHUHGE\DQ\RQHVHWWLQJXS
DQG5'&
• WKH DSSOLFDWLRQ IRUP7KLVPD\ UHSUHVHQW WKH DJUHHPHQW EHWZHHQ5'& DQG
WKHXVHURULWPD\EHDSUHOLPLQDU\VWHSWRZDUGVDIRUPDODJUHHPHQW$VDQ
DSSOLFDWLRQ PD\ EH UHWXUQHG IRU UHYLVLRQV DQGRU FODULILFDWLRQV 5'&
DGPLQLVWUDWLYHWHFKQLFDOVWDIIRIWHQDVVLVWDSSOLFDQWVLQWKLVSUHOLPLQDU\SKDVH
• HQWLWLHV HQWLWOHG WR DFFHVV GDWD 8VXDOO\ DFFHVV WR  5'&V LV JUDQWHG WR
XQLYHUVLWLHVUHVHDUFKLQVWLWXWHVRUVLPLODUHQWLWLHVXQGHUWDNLQJUHVHDUFKIRUWKH
SXEOLF JRRG ,Q VRPH FRXQWULHV D UHJLVWHU RI HOLJLEOH LQVWLWXWLRQV H[LVWV




• UHVHDUFK DLPV7KH DLPV RI D UHVHDUFK SURMHFW VKRXOG EH VFUXWLQLVHG EHIRUH
DFFHVV LV JUDQWHG7KLV LV WR LGHQWLI\ SURMHFWV WKDW DUH QRW YLDEOH RU FDQ EH
XQGHUWDNHQZLWKOHVVVHQVLWLYHGDWDDQGWKRVHWKDWDUHH[SOLFLWO\LQWHQGHGWR
HPEDUUDVVWKH16,RUGDPDJHLWVDELOLW\ WRPDNHVWDWLVWLFV$Q\SURMHFW WKDW






5'&VSURYLGH DFFHVV WR D UDQJHRI GDWDZKLFK DUH OLNHO\ WR KDYH EHHQJHQHUDWHG
XVLQJ GLIIHUHQW VDPSOLQJ IUDPHV IRU H[DPSOH EXVLQHVV UHJLVWHUVPD\ EH XVHG IRU
FRPSDQ\ VXUYH\V ZKLOH SRVW]LS FRGHV DUH RIWHQ XVHG WR JHQHUDWH VDPSOHV IRU
VXUYH\VRQKRXVHKROGVLQGLYLGXDOV
%\ WKHLU QDWXUH VDPSOLQJ IUDPHV FRQWDLQ LGHQWLILDEOH LQIRUPDWLRQ VXFK DV QDPHV
DGGUHVVHVRUHYHQWD[UHIHUHQFHQXPEHUV$JHQHUDOSULQFLSOHWRPLQLPL]HWKHULVNRI
GLVFORVXUH LV WKDW VXFK LGHQWLILDEOH VDPSOLQJ LQIRUPDWLRQ DQG DQ\ RWKHU YDULDEOHV
WKDW FDQ EH XVHG WR GLUHFWO\ LGHQWLI\ LQGLYLGXDOV VKRXOG QRW EH PDGH DYDLODEOH WR
UHVHDUFKHUV7KLVOHDYHVWKHFKDUDFWHULVWLFVRIYDULDEOHVDVWKHRQO\SRVVLEOHVRXUFH





1R GLUHFW LGHQWLILHUV VKRXOG EH LQFOXGHG LQ GDWD ILOHV WKDW DUH PDGH DYDLODEOH WR
UHVHDUFKHUV  1DPHV DQG DGGUHVVHV RI LQGLYLGXDOV DQG FRPSDQLHV DQG RWKHU
LGHQWLILHUVLQFOXGLQJDGPLQLVWUDWLYHFRGHVVXFKDVKHDOWKLQVXUDQFHQXPEHUVVKRXOG
EHH[FOXGHG
:KHUH D XQLTXH REVHUYDWLRQ UHIHUHQFH QXPEHU LV QHFHVVDU\ IRU H[DPSOH ZKHQ
FRQVWUXFWLQJDSDQHOWKHLGHQWLILHUVKRXOGEHUHSODFHGE\DXQLTXHEXWPHDQLQJOHVV
UHIHUHQFHQXPEHU
'HSHQGLQJ RQ QDWLRQDO OHJLVODWLRQ DQG RUJDQLVDWLRQ VRPH 5'&V PD\ FKRRVH WR
SURYLGHDFFHVVWRLGHQWLI\LQJLQIRUPDWLRQLQVSHFLDOFLUFXPVWDQFHVIRUH[DPSOHWKH
SURYLVLRQRISRVW]LSFRGHVIRUVSDWLDOUHVHDUFK









RI RXWSXWV DQG WKH FRQFOXVLRQV WKDW DUH EDVHG RQ WKHVH RXWSXWV ,Q DQ 5'&
HQYLURQPHQWWKH16,FDQQRWWDNHWKLVUHVSRQVLELOLW\7KHDLPRIDQ5'&LVWRDOORZ











5HVHDUFKHUV DUH UHTXLUHG WR LQFOXGH D GLVFODLPHU LQ DOO SXEOLFDWLRQV SDSHUV
SUHVHQWDWLRQVHWFWKDWDUHLQSDUWEDVHGRQUHVHDUFKSHUIRUPHGDWWKH5HVHDUFK'DWD






















$Q 5'& VKRXOG FOHDUO\ GLVWLQJXLVK EHWZHHQ FRPPHQWV UHODWLQJ WR FRQILGHQWLDOLW\








UHMHFWHG HQWLUHO\ IRU WKLV UHDVRQ DV LV RXWOLQH DERYH )RU DGGHG VHFXULW\ DQ16,





VWDWLVWLFDO GDWD HGLWLQJ DQG WR VSHFLI\PRGHOV 7KHUHIRUH RYHU WLPH WKH DPRXQW RI
RXWSXWZKLFKQHHGVWREHFKHFNHGLQFUHDVHV$VWKHPDMRULW\RIWKHUHVHDUFKSURMHFWV
H[WHQG RYHU VHYHUDO \HDUV DQG V\QWD[HVPD\ EH VHQW LUUHJXODUO\ FKHFNHUV QHHG WR
IUHTXHQWO\UHDFTXDLQWWKHPVHOYHVZLWKWKHGHWDLOVRILQGLYLGXDOUHVHDUFKSURMHFWV
7KLV VHFWLRQ DLPV WR RXWOLQH WKH LQIRUPDWLRQ WKDW UHVHDUFKHUV VKRXOG SURYLGH WR
HQVXUH WKDW WKHFKHFNHUVDUHDEOH WRXQGHUVWDQGDQGDVVHVVFRPSOH[RXWSXWTXLFNO\












































QRQGLVFORVLYH RXWSXWV KDYH EHHQ VXEPLWWHG D UHVHDUFKHU LV ODEHOOHG
µH[SHULHQFHG¶
• ,WPD\EHSRVVLEOHIRUH[SHULHQFHGUHVHDUFKHUVWREHFKHFNHGUDQGRPO\DQG
E\ VXEVDPSOH ,I GLVFORVLYH RXWSXW LV VXEPLWWHG WKH UHVHDUFKHU ORVHV WKHLU










YHU\ ODUJH RXWSXWV WKLV LQFUHDVHV FOHDULQJ WLPHV IRU 5'& XVHUV 6R DQ LQFHQWLYH





7KH5'& VKRXOGKDYH DQGPDNH NQRZQ D SROLF\ WKDW DOORZV WKHP WR UHMHFW DQ\














:LWKRXW VXFK D PHDVXUH WKH µFRRSHUDWLYH UHVHDUFKHUV¶ ZLOO EH SXQLVKHG










0RVWRUJDQLVDWLRQVJLYHJXLGHOLQHVEXWGRQRWPDNHD VWULFW FRPPLWPHQW WR5'&
XVHUVRQWKHWLPHWDNHQWRFKHFNDQGUHWXUQWKHLURXWSXW([SHULHQFHVHHPVWRVXJJHVW
WKDW WKH PDMRULW\ RI RXWSXW FDQ EH FOHDUHG LQ ILYH ZRUNLQJ GD\V +RZHYHU WKLV
GHSHQGVERWKRQWKHW\SHDQGWKHVL]HRIWKHUHVXOWVVXEPLWWHGDVZHOODV5'&VWDII













,W LV ZRUWK QRWLQJ WKDW UHVSRQVH WLPH FDQ EH LQIOXHQFHG E\ WKH ZD\ WKH 5'& LV





7KH DLP RI WKLV JXLGHOLQH LV WR SURWHFW WKH 5'& DJDLQVW PLVWDNHV DQG WR HQVXUH













GDWD 7KLV ODVW SURFHGXUH ORZHUV WKH ULVN RI GLVFORVLYH RXWSXW EHLQJ UHOHDVHG






FRQVXPLQJ DQG FRVWO\ LW LV YLWDO IRU HIILFLHQF\ WKDW FKHFNHUV IXOILO D PLQLPXP
VWDQGDUG RI VNLOO7KHDLPRI WKLV JXLGHOLQH LV WR HQVXUH WKDW FKHFNLQJ LV DFFXUDWH































)RU EHVW SUDFWLFH D VWDQGDUG IDFHWRIDFH WUDLQLQJ PRGXOH VKRXOG EH GHYHORSHG









6LQFH WKH RUJDQLVDWLRQDO DQG SURFHGXUDO DVSHFWV RI UXQQLQJ DQ 5'& DUH FRXQWU\
VSHFLILFWKHVHJXLGHOLQHVRXWOLQHWKHWRSLFVWKDWVKRXOGEHLQFOXGHGLQEHVWSUDFWLFH











R YDOLGVWDWLVWLFDOSXUSRVH  VDIHSURMHFWV
R WUXVWHGUHVHDUFKHUV   VDIHSHRSOH
R DQRQ\PLVDWLRQRIGDWD   VDIHGDWD
R WHFKQLFDOFRQWUROVDURXQGGDWD  VDIHVHWWLQJV



































































5HVHDUFKHUV DUH UHTXLUHG WR LQFOXGH D GLVFODLPHU LQ DOO SXEOLFDWLRQV SDSHUV
SUHVHQWDWLRQVHWFWKDWDUHSDUWO\EDVHGRQUHVHDUFKSHUIRUPHGDWWKH5HVHDUFK'DWD










7KLV ZRUN FRQWDLQV VWDWLVWLFDO GDWD IURP 216 ZKLFK LV &URZQ FRS\ULJKW DQG
UHSURGXFHGZLWKWKHSHUPLVVLRQRIWKHFRQWUROOHURI+062DQG4XHHQ
V3ULQWHUIRU
6FRWODQG 7KH XVH RI WKH 216 VWDWLVWLFDO GDWD LQ WKLV ZRUN GRHV QRW LPSO\ WKH
HQGRUVHPHQWRIWKH216LQUHODWLRQWRWKHLQWHUSUHWDWLRQRUDQDO\VLVRIWKHVWDWLVWLFDO





,VWDW ± VXUYH\ [[[[ 'DWD KDV EHHQ SURFHVVHG DW ,VWDW 5HVHDUFK 'DWD &HQWUH
/DERUDWRULR$'(/(























• $ GHVFULSWLRQ RI VHOI FRQVWUXFWHG YDULDEOHV VSHFLI\LQJ WKH DQDO\WLFDO
WUDQVIRUPDWLRQRUUHFRGLQJDSSOLHG







• 1RKLGGHQ LWHPV IRU LQVWDQFHKLGGHQFROXPQV LQH[FHOKLGGHQGDWDEHKLQG
DQH[FHOJUDSKKLGGHQWDEOHVLQ$FFHVVHWF
• $QDO\WLFDOUHVXOWVVHSDUDWHGIURPGHVFULSWLYHWDEOHV


 
$QQH[*ORVVDU\
PRVWGHILQLWLRQVZHUHWDNHQIURPKWWSQHRQYEFEVQOFDVF
16, 1DWLRQDO6WDWLVWLFDO,QVWLWXWH
0LFURGDWD $PLFURGDWDVHWFRQVLVWVRIDVHWRIUHFRUGVFRQWDLQLQJ
LQIRUPDWLRQRQLQGLYLGXDOUHVSRQGHQWVRURQHFRQRPLF
HQWLWLHV
5HVHDUFK'DWD&HQWHU $FRPPRQWHUPIRUWKHSDUWRIDQRUJDQLVDWLRQWKDWLV
UHVSRQVLEOHIRUSURYLGLQJDFFHVVWRWKHLUPLFURGDWDIRU
UHVHDUFKSXUSRVHV
2Q6LWH $IDFLOLW\WKDWKDVEHHQHVWDEOLVKHGRQWKHSUHPLVHVRIDQ
16,,WLVDSODFHZKHUHH[WHUQDOUHVHDUFKHUVFDQEH
SHUPLWWHGDFFHVVWRSRWHQWLDOO\GLVFORVLYHGDWDXQGHU
FRQWUDFWXDODJUHHPHQWVZKLFKFRYHUWKHPDLQWHQDQFHRI
FRQILGHQWLDOLW\DQGZKLFKSODFHVWULFWFRQWUROVRQWKHXVHV
WRZKLFKWKHGDWDFDQEHSXW7KHRQVLWHIDFLOLW\FDQEH
VHHQDVD
VDIHVHWWLQJ
LQZKLFKFRQILGHQWLDOGDWDFDQEH
DQDO\VHG7KHRQVLWHIDFLOLW\LWVHOIZRXOGFRQVLVWRID
VHFXUHKHUPHWLFZRUNLQJDQGGDWDVWRUDJHHQYLURQPHQWLQ
ZKLFKWKHFRQILGHQWLDOLW\RIWKHGDWDIRUUHVHDUFKFDQEH
HQVXUHG%RWKWKHSK\VLFDODQGWKH,7DVSHFWVRIVHFXULW\
ZRXOGEHFRQVLGHUHGKHUH7KHRQVLWHIDFLOLW\DOVRLQFOXGHV
DGPLQLVWUDWLYHDQGVXSSRUWIDFLOLWLHVWRH[WHUQDOXVHUVDQG
HQVXUHVWKDWWKHDJUHHGFRQGLWLRQVIRUDFFHVVWRWKHGDWD
ZHUHFRPSOLHGZLWK
5HPRWH$FFHVV $IDFLOLW\YHU\VLPLODUWR2Q6LWH7KHRQO\GLIIHUHQFHLVLQ
WKHDFFHVVLWVHOI)RU2Q6LWHXVHUVKDYHWRFRPHWRWKH
SUHPLVHVRIWKH16,ZKLOHIRU5HPRWH$FFHVVUHVHDUFKHUV
FDQDFFHVVWKHIDFLOLW\RYHUDVHFXUHLQWHUQHWFRQQHFWLRQ
6RPHWLPHVWRNHQVRUELRPHWULFGHYLFHVDUHXVHGIRUDGGHG
VHFXULW\ZKHQORJJLQJRQ
5HPRWH([HFXWLRQ 6XEPLWWLQJVFULSWVIRUH[HFXWLRQRQPLFURGDWDVWRUHGZLWKLQ
DQLQVWLWXWH¶VSURWHFWHGQHWZRUN7KHVXEPLWWHUZULWHVWKH
VFULSWVXVLQJWKHPHWDGDWDRIWKHRULJLQDOPLFURGDWDILOHRU
ZLWKWKHXVHRIDGXPP\GDWDVHWZLWKWKHVDPHVWUXFWXUHDV
WKHRULJLQDOPLFURGDWDILOH5HVXOWVRIWKHVFULSWDUHFKHFNHG
DJDLQVWGLVFORVXUH
2XWSXWFKHFNLQJ 7KHSURFHVVZKHUHUHVHDUFKUHVXOWVWDEOHVPRGHOV
HVWLPDWLRQVHWFWKDWUHVHDUFKHUVKDYHFUHDWHGDQGZDQWWR
WDNHRXWRIWKHFRQWUROOHGHQYLURQPHQWRIWKH5'&DUH
FKHFNHGIRUSRVVLEOHGLVFORVXUH2QO\ZKHQIRXQGQRQ
GLVFORVLYHWKH\DUHWKHQVHQWWRWKHUHVHDUFKHUV
 
'LVFORVXUH 'LVFORVXUHUHODWHVWRWKHLQDSSURSULDWHDWWULEXWLRQRI
LQIRUPDWLRQWRDGDWDVXEMHFWZKHWKHUDQLQGLYLGXDORUDQ
RUJDQLVDWLRQ'LVFORVXUHKDVWZRFRPSRQHQWV
LGHQWLILFDWLRQDQGDWWULEXWLRQ
,GHQWLILFDWLRQ,GHQWLILFDWLRQLVWKHDVVRFLDWLRQRID
SDUWLFXODUUHFRUGZLWKLQDVHWRIGDWDZLWKDSDUWLFXODU
SRSXODWLRQXQLW
$WWULEXWLRQ$WWULEXWLRQLVWKHDVVRFLDWLRQRUGLVDVVRFLDWLRQ
RIDSDUWLFXODUDWWULEXWHZLWKDSDUWLFXODUSRSXODWLRQXQLW
6WDWLVWLFDO GLVFORVXUH
FRQWURO6'&
6WDWLVWLFDO'LVFORVXUH&RQWUROWHFKQLTXHVFDQEHGHILQHGDV
WKHVHWRIPHWKRGVWRUHGXFHWKHULVNRIGLVFORVLQJ
LQIRUPDWLRQRQLQGLYLGXDOVEXVLQHVVHVRURWKHU
RUJDQLVDWLRQV6XFKPHWKRGVDUHRQO\UHODWHGWRWKH
GLVVHPLQDWLRQVWHSDQGDUHXVXDOO\EDVHGRQUHVWULFWLQJWKH
DPRXQWRIRUPRGLI\LQJWKHGDWDUHOHDVHG
7KUHVKROGUXOH 8VXDOO\ZLWKWKHWKUHVKROGUXOHDFHOOLQDIUHTXHQF\RU
PDJQLWXGHWDEOHLVGHILQHGWREHVHQVLWLYHLIWKHQXPEHURI
FRQWULEXWRUVWRWKHFHOOLVOHVVWKDQVRPHVSHFLILHGQXPEHU
:KHQWKUHVKROGVDUHQRWUHVSHFWHGDQDJHQF\PD\
UHVWUXFWXUHWDEOHVDQGFRPELQHFDWHJRULHVRUXVHFHOO
VXSSUHVVLRQURXQGLQJRUWKHFRQILGHQWLDOLW\HGLWRUSURYLGH
RWKHUDGGLWLRQDOSURWHFWLRQLQRUGHUWRVDWLVI\WKHUXOH7KH
WKUHVKROGUXOHFDQEHVHWRQZHLJKWHGRUXQZHLJKWHGFHOO
FRXQWV
*URXSGLVFORVXUH *URXSGLVFORVXUHLVWKHVLWXDWLRQZKHUHVRPHYDULDEOHVLQD
WDEOHXVXDOO\VSDQQLQJYDULDEOHVGHILQHDJURXSRIXQLWV
DQGRWKHUYDULDEOHVLQWKHWDEOHGLYXOJHLQIRUPDWLRQWKDWLV
YDOLGIRUHDFKPHPEHURIWKHJURXS(YHQWKRXJKQR
LQGLYLGXDOXQLWFDQEHUHFRJQL]HGFRQILGHQWLDOLW\LV
EUHDFKHGEHFDXVHWKHLQIRUPDWLRQLVYDOLGIRUHDFKPHPEHU
RIWKHJURXSDQGWKHJURXSDVVXFKLVUHFRJQL]DEOH

